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To all whom it may concern:

Be it known that I, Hiram H. CARPENTER,
a citizen of the United States of Ameriea, re-
siding at New York, in the county of New
York and State of New York, have invented
certain new and useful Improvements in Sec-
ondary or Electric Storage-Batteries, of which
the following isa specification,reference being
had therein to the accompanying drawings.

My invention relates tothe formation, con-

struction, and protection of plates for second- |

ary or electric storage-batteries, and particu-

larly to that sort in which the active matter

is-inclosed in a supporting case or envelope,
and the electrolytic fluid is brought into con-
tact with the active matter by means of per-
forations through the plate, such as is de-
scribed in the Letters Patent of the United
States, No, 412,727, issued to me and bearing
date October 15, 1889.

In the drawings, letters of like name and
form refer, to like parts in each of the fig-
ures. L )

The ebject of my present invention is to
provide a supporting case or envelope for the
active matter which will be practically inde-
structible. and at thesame time combine the
greatest efficiency with & minimum of weight.

Figuare 1 is ‘an elevation of my improved-

‘secondary-battery plate. Fig. 2 is across-sec-

tion thereof through the line # z of Fig. 1.

" Fig. 3 is a vertical section of the machine for
- drawing out the envelope froni molten metal
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- inclose the active matter.

under hydraulic pressure, Fig.'d is a eross-
section of the saine machine on the line Y Y,
showing the shape of the mandrel and the
forming-die. Tig. 5 is an elevation showing
the tubular envelope after it has come from
the drawing-machine cutinto suitable lengths
and showing the various inecisions necessary
to fashion tie tubular envelope so that it will
Fig.6 iz an éleva:

- tion showing method of sealing up the case
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or envelope after the active matter has been
placed within it. Fig. 7 shows a cross-sec-

_tion of the plate represented in Fig, 6 after

50
" -the different
‘connected.

its exterior surface has been covered with a
protecting-coating.

A represents the envelope or case, -

B represents the post by means or which
plates of a cell are electrically

C represents the perforations in the plate
passing through and through the plate from
side to side. '

D represents the active matter with
the envelope A is filled

E represents the machine for drawing out

which
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the envelope A from molten metal unger'hy- .

draulic pressure.
o represents-the mandrel, and b represents

the hydraulic plunger. )
¢ ¢’ show the incisions in the envelope A, by

6o -

uieans of which the upper portion of the en- -

velope is fashioned so as to inclose the active -

matter and at the same time form the con-
necting-post B integral with the envelope A.
The closure at the bottom of the plateismade

in substantially the same manner as at the

top, except that it is not necessary there to
provide for the conuecting-post.

d show the pins extending through the flaps
formed by the incisions cc’, by means of which
the folds are kept in place..

e shows the protecting-coating with which-
I cover the exterior surface of the envelope A.

Heretofore one of the difficulties attending
the use of secondary or. electric storage-bat-
teries has been the rapid disintegration of
the inactive matter by reason of the ‘corro-
sion of the metal by the electrolytic fluid.
I have discovered that if the metal be ren-
dered very hard by compression its condition
as to its capacity to resist the corrosive ac-
tion is very much improved. Cast-lead,
which has been much used for the purpose, is
honeycombed with minute indentations, the
mass is “spongy,” and affords opportunity
for the corrosive action of the electrolytic
fluid in whichivis immersed. Metalrolledin-
to sheets under moderate pressure is slightly

improved but when the metal is subjected to-
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very great pressure it becomies:solidified, its . .

spongy condition altogether disappears, and
if: then protected by a coating of asphalt ora
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plumbic oxide deposited from a hot solution |

of litharge and caustic soda it Lecomes practi-

cally indestructible, and effectually resists

the corrosive action of the fluid. Another

desideratum in such batteries is that the ratio

of weight of the inactive matter to thatof the
active matter should be as small as possible,

-and the method of manufacture of the plate

which I have invented enables the use of a
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“very thin and consequently very light er- envelone to 1ac :
"~ withou? superimposing one part

velope or cage..
The formation, construction, and protection

of the plates proceeds by the following steps:,

The mefal of whick the envelope is to be
made is molten and introduced into the fask
of the machine for drawing out the envelope
surrounding the msndrel a. The planger b
is a tube whose exterior surfacs exactly fits
into the retort and whose inner surface forms
the exterior surface of the envelope. The di-
ameter of the bore of the die exceeds the di-
ameter of the mandrel by the measurement
which may have been determined upon for
the thickness of the wall of the-envelope
In my process I make the relation of the di-
ameter of the bore of the die to that of the
mandret such that a very thin wall to the
tubular envelope is the result. The molten
matal having been introduced into the flask
the plunger b is caused to descernd by hy-
draulic pressure and the molten metal is
forced upward into the die arvound the man-
drel, and in this manner the tubular enveiope
is fashioned to any desired length. ‘
1 am aware that many machines have been
in use for the drawing of tubes from moilten
Yiguid, and am aware that where the wall of the
tube is required to be thin great pressuré
_must he tmparted to the die, snd T therefore
do not claim, broadly, the process or appara-
tus for forming this tube in the way specified,
only ciaiming the application of this or some
analogous deviee for the production of a thin
tube of greatdensity and consequent solidity

to thé nanufacture of battery-plate enve-.

iopes of the sort hersinbefore specified.

1 am aware that ordinary lead pipe has
been used as a easing or suppork for the act-

ive matter in storage-batteries; but the casing
which I propose is prepared under very.
mueh greater pressure, whereby the metal
becomes extremely denge and at.the same
time it is lighter and stronger.

"ho tubnlar envelope having been formed
by the above-described process is then in con-
dition to be cut up into any length that may
he desired. This tends to economy in mani-
faeture, for tho plates may be-cub fo any
length from: the same tube, and the necessity
of differsnt dies and apparatus for each size
of plate is aveided. Incigions e ¢ are then
made in the sectiom of the tubing, the part
across.the thickness of the upper portion at
the corner whers the post B is not lceated
being entirely removed, asalso are the same
portions at the corners of $he bottom of the

-Fig. 6.

& tube, the part not integral with the en¥

golidly inclosed in ths envelope
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faeilitate the folding of the fiaps
upon the
other. The envelope is then filled with the
active metter. The flaps formed by the in-
cigions ars folded down, as plainly shown in
The pins d are then inserted to re-
the adges may be

s
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tain the fiaps in place, or :
held by buining- The small flap showi
the upper left-hand corner is then formed i

ope-case being jeined dhereto by hurn
thus forming the post B or a supporb &
for. The sciive matier beving thus I
appl
the extorior suriace an electricaily-ins
coating or paint g, having the ehimicals
ity of resisting the.action of the eleot
fluid. - The plate is now in readinesy o be
perforated which is accomplished thieugh
the mediumn of the punching-machine for
which I have received Letters Patent of the,
United States, No. 414,288, dated November
5,1889. - The plate is now ready te be foimed
into a cell and immersed in the electrolyiie
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fluid in the nsual way..

Having thus deseribed my invention, what L
claim, and desire to securs by Lettera Patent,
is— . o

1. That imprevement in the ars of making

Secondary-battery eiectrodes which consiats

in forming & thin strong casiag . or sapport
for the active material by snubmitiing metal

in a suitable mold fo. & heavy pProssure, g
whereby a casing or supportof great Gensity
and durability is obtained, substantially a8
described. . .

"2, In secondary or electiic atorage - bat-
teries, an extarnal case of inactive matterhay-
ing an insulating and acid-resinting coating
applied to its surface. = -

3. In secondary or electric storage - bat-
teries composed of an external case or en-.
velope and an internal filing of active mat-
ter and perforated throughand through from
side to side, the .combination of an exteinal
case or envelope A, rendered den v solid |
by Bevere compression with an e l eoat-

io0

ing or painte, whiech izat the g, plec- 10§
trically inanlating and &0l womnd
for the purpose intended, sub: de-

soribed. L
In testimony whersof I afix
presencs of two witin
- HIR/
Witnssses:’
A, G. BATFORD,
W X, Erris.



